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Abstract
Previous studies reported that performance in texture segmentation was lower near the fovea than in the periphery. However,
the exact cause of this phenomenon had been unknown. Experiment 1 replicated the central performance drop (CPD).
Experiments 2 and 3 demonstrated that the previously reported CPD was due to a temporal factor, i.e. slower neural processing
in central vision, rather than a spatial factor. But Experiments 4 and 5 showed that certain textures can lead to a purely spatial
form of CPD due to inhibition and:or interference from high spatial frequency mechanisms in central vision. This study showed
that, depending on textures, CPD can arise from either temporal or spatial causes. © 2000 Elsevier Science Ltd. All rights
reserved.
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1. Introduction
Spatial resolution of vision decreases toward the
peripheral retina. Consequently, performance in pattern
vision usually declines with retinal eccentricity of sta-
tionary test stimuli (e.g. Carrasco & Frieder, 1997;
Kitterle, 1986). A notable exception is discrimination of
certain textures. Past studies (Gurnsey, Pearson, &
Day, 1996; Joffe & Scialfa, 1995; Kehrer, 1987, 1989;
Meinecke & Kehrer, 1994) reported that, in the detec-
tion of a small target texture which was different from
the background texture only in orientation of lines
comprising the texture, performance peaked around
several degrees from fixation, and that performance fell
as the target location moved closer to the fovea or
further into the periphery. Previous studies have always
presented the texture stimuli with a backward mask
with a typical SOA of 30–80 ms, in order to avoid
ceiling effects. The target was presented along the me-
ridians in all studies.
There are two possible explanations for this ‘central
performance drop’ (CPD) or peripheral advantage. One
is that neural processing speed in:near the fovea may be
slower than that in the periphery (Joffe & Scialfa, 1995;
Kehrer, 1989). It is generally agreed that the rate of
processing is faster for mechanisms tuned to low spatial
frequencies than for mechanisms selective for high spa-
tial frequencies. Parvocellular fibres respond well to
higher spatial and lower temporal frequencies, whereas
magnocellular fibres respond particularly well to lower
spatial and higher temporal frequencies. The ratio of
parvocellular fibres to magnocellular fibres is higher in
the fovea than in the periphery (Connolly & Van Essen,
1984). It has been shown in cat that cells with smaller
receptive fields exhibit slower response latency and
conduction velocity, and the ratio of cells with smaller
receptive fields to cells with larger receptive fields in-
creases toward the fovea (Fukada, 1971; Fukada &
Saito, 1971; So & Shapley, 1979). In addition, there is
psychophysical evidence that temporal resolution of
human vision is better in the periphery than near the
fovea (e.g. McKee & Nakayama, 1984; Tyler, 1987).
Because the mask with a short SOA imposed limita-
tions on neural processing, it is possible that central
vision could not complete texture segmentation based
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on high spatial frequencies before the onset of the
mask. The fact that longer SOAs resulted in not only
better performance at all eccentricities but also a
smaller central performance drop seems to be in agree-
ment with this hypothesis (Kehrer, 1987, 1989).
The other explanation is that, near the fovea, the
spatial frequency band of the texture is too low for the
scale of predominant receptive fields (Gurnsey et al.,
1996). In other words, the texture was too coarse for
the small receptive fields near the fovea. This mismatch
between the scale of texture and the scale of receptive
fields caused the central performance drop. Most recent
models of texture segmentation assume at least two
stages of spatial filtering (e.g. Bergen & Adelson, 1988;
Landy & Bergen, 1991; Malik & Perona, 1990; Ruben-
stein & Sagi, 1990). The first stage involves the convolu-
tion of texture stimuli with orientation- and
scale-selective receptive fields that are typically found in
the primary visual cortex. The second stage operates on
the output of the first stage and performs detection of
texture gradients, using band-pass filters on a scale
somewhat larger than that of the first stage filters. A
mismatch between the scale of texture and the scale of
spatial filters can occur at either the first or second
stage. Although several sizes of receptive fields coexist
at each point in the visual field (De Valois & De Valois,
1988; Graham, Robson, & Nachmias, 1978), the aver-
age size of receptive fields increases from the fovea
toward the periphery. An optimal size of receptive fields
for segmentation of certain textures may not necessarily
be at the fovea.
It should be noted, however, that as long as back-
ward masking imposes limitations on the processing
time in the visual system, it is not totally possible to
decide between the two theories because the temporal
factor is always present. In fact, all previous studies
employed backward masking with short SOAs. There-
fore, it remains to be seen whether the central perfor-
mance drop occurs even when the visual system is
allowed ample processing time. The purpose of the
present study is to separate these two possible factors
contributing to CPD in texture segmentation.
All previous experiments used procedures in which a
texture field either contained a target or did not, and
subjects answered either yes or no. Except for Joffe and
Scialfa (1995) and two subjects in Experiment 1b of
Gurnsey et al. (1996), investigators simply analyzed hit
rates, not d %, and reported a central performance drop.
Though they made sure that false alarm rates were
fairly low, around 10% or less, d % could vary greatly
with small changes in low false alarm rates. Therefore,
it is not clear whether they would have obtained CPD
had they used d % to take false alarm rates into account.
To avoid this problem, a four-alternative forced choice
procedure (4AFC) was used throughout the present
study.
In addition, all past studies presented target patches
on the horizontal meridian, except that Joffe and
Scialfa (1995) presented targets on the horizontal and
vertical meridians. It has not been tested whether the
central performance drop occurs in retinal locations
other than principal meridians. The purpose of Experi-
ment 1 is to confirm previous findings using nonmerid-
ian targets.
2. Experiment 1
2.1. Method
2.1.1. Subjects
Eight undergraduates participated. All had normal or
corrected-to-normal visual acuity and were naive as to
the purpose of the experiment.
2.1.2. Apparatus
Stimuli were presented on a computer monitor hav-
ing a resolution of 12641054 pixels. It was controlled
by a Silicon Graphics Indy computer. A viewing dis-
tance of 57 cm was maintained by a chin rest.
2.1.3. Stimuli
Fig. 1a shows an example of the texture. The texture
field consisted of 3434 elements. The background
texture element was a white line on a black back-
ground, 0.60 deg arc in length diagonally (18 pixels) at
the viewing distance, oriented 45° clockwise on half the
trials and 45° counterclockwise on the remaining trials.
Luminance of the lines and the background was 76.0
and 0.003 cd:m2, respectively. The average center-to-
center interval of the lines was 0.66 deg arc horizontally
and vertically (28 pixels). To prevent local unevenness
of luminance from aiding in the detection of a texture
break (Nothdurft, 1985), locations of texture elements
were shifted at random up to four pixels vertically and
horizontally. The target area consisted of 3 elements
of oblique lines orthogonal to the background lines. On
each trial, the center of the target was positioned on the
diagonals at the eight eccentricities of 1.39, 2.32, 3.25,
5.11, 6.97, 8.82, 10.68, and 12.54 deg arc.
The mask consisted of Xs made of the same oblique
lines as the texture field (Fig. 1b). Each X was superim-
posed on each oblique line in the texture. Therefore,
once the mask was presented, locating the target was
impossible.
2.1.4. Procedure
The subjects’ task was to locate a target in one of the
four quadrants. A fixation point was presented at the
center of the display. Subjects were instructed to fixate
the central point and not to move their eyes until the
texture and mask were presented. When a subject
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pressed the start key, the texture was presented for a
duration of 42 ms, immediately followed by the presen-
tation of the mask, which remained on for 300 ms.
Subjects indicated the target-containing quadrant by
pressing one of the four response keys. Both members
of the texture (i.e. left and right oblique) were used
equally often in random order within each subject. The
target appeared in the four quadrants with the same
probability. One experiment block comprised eight ec-
centricities four quadrants two texture orientations,
totaling 64 trials. Each subject completed six blocks
(384 trials). Before the experiment, each subject was
Fig. 2. Results of Experiment 1. Mean percentage correct was plotted
as a function of retinal eccentricity. The horizontal broken line
indicates the chance level.
Fig. 1. An example of the stimulus (a) and the mask (b) used in
Experiment 1. The actual stimuli were composed of white lines on a
black background.
given a practice block of 64 trials, in which the SOA
was 84 ms. Auditory feed back was provided by a beep
if a wrong quadrant was selected.
2.2. Results and discussion
Fig. 2 shows the mean percentage correct. Because a
repeated-measures ANOVA indicated a highly signifi-
cant difference among the means, Tukey’s W procedure
for multiple comparisons was conducted (W24.07,
PB0.01). The analysis indicated that the mean at the
smallest eccentricity was significantly lower than the
mean at the third smallest eccentricity, and that the
means at the three smallest eccentricities were signifi-
cantly lower than the three highest means around the
peak of the curve. Also the mean was significantly
lower at the smallest eccentricity than at the largest
eccentricity. The results confirmed the previous finding
that performance peaked several degrees from the fovea
and dropped both nearer the fovea and further in the
periphery. In the present experiment, the maximum
performance was at about 7 deg arc from fixation.
Experiment 1 employed a 4AFC procedure and showed
that the previously reported performance drop in cen-
tral vision occurs not only on the horizontal meridian,
but also in the diagonal parts of the visual field.
As described in Introduction, CPD could have arisen
from either different processing speeds in the fovea and
periphery (Joffe & Scialfa, 1995; Kehrer, 1987) or the
mismatch between the scale of texture elements and the
scale of receptive fields near the fovea (Gurnsey et al.,
1996). But previous experiments employed masking
with short SOAs, thus could not decide between the
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two theories because such experiments always imposed
severe temporal limitations on neural processing of
textures. However, if texture stimuli such as the one
used in Experiment 1 were not backward-masked, sub-
jects’ performance would be 100% correct regardless of
retinal eccentricity and would be totally uninformative
(Joffe & Scialfa, 1995; Kehrer, 1989).
In order to avoid ceiling effects without using back-
ward masking, random dot noise was added to the
texture in Experiment 2. If CPD found in Experiment 1
was due to temporal limitations on neural processing,
this new stimulus without backward masking should
make it disappear. On the other hand, if CPD was due
to purely spatial mismatch between scales of texture
and foveal receptive fields, it should persist in this
experiment.
3. Experiment 2
3.1. Method
3.1.1. Subjects
Eight subjects (seven undergraduates and the author)
participated. All had normal or corrected-to-normal
visual acuity. The seven undergraduates were naive as
to the purpose of the experiment.
3.1.2. Stimuli and procedure
Fig. 3 shows an example of the stimuli. The same
texture field as in Experiment 1 was presented for 110
ms without a mask. To avoid ceiling effects, white
random dot noise was added to the texture. Luminance
of both the lines and the dots was 76.0 cd:m2. The
amount of noise was either 6 or 7% of the total number
of pixels in the texture field, depending on subjects’
performance during a practice session. The practice
session comprised 56 trials with 1% noise. Otherwise,
the procedure was identical to that of Experiment 1.
3.2. Results and discussion
The filled circles and continuous lines in Fig. 4 show
the mean percentage correct. A repeated-measures
ANOVA trend analysis was performed. A linear trend
was significant [F(l, 7)23.98, PB0.002]. However,
when the two most peripheral locations were excluded
from analysis, the slope was not significantly different
from zero [F(1, 7)0.54, PB0.49], which indicates
that the performance could be considered flat up to an
eccentricity of 9 deg arc.
To test specifically if the effect of absence of masking
was limited to the central visual field, the data of
Experiments 1 and 2 were divided into two subsets at
the eccentricity where the performance in Experiment 1
reached its peak, i.e. 7 deg arc. A repeated-measures
ANOVA with a within-subject factor (linear trends)
and a between-subject factor (mask vs. noise) was
conducted separately on the two subsets. The interac-
tion was highly significant for eccentricities up to 7 deg
arc [F(1, 14)78.14, PB0.001], but non-significant for
eccentricities 7 deg arc and beyond [F(l, 14)1.19,
PB0.29].
Without limitations on neural processing time, per-
formance was flat at least up to a seven deg arc
eccentricity, then dropped. In other words, CPD disap-
Fig. 3. A stimulus used in Experiment 2. The actual stimuli were
composed of white lines and dots on a black background.
Fig. 4. Filled circles and continuous lines show the results of Experi-
ment 2. Mean percentage correct was plotted as a function of retinal
eccentricity. The results of Experiment 1 are replotted as open
squares and broken lines for comparison. The horizontal broken line
indicates the chance level.
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Fig. 5. Fourier power spectrum of the random dot noise used in
Experiment 2. The abscissa represents cycles per width of the texture
field.
were too low to affect performance. The strong power
at these spatial frequencies merely reflected the DC
component, due to the fact that the noise dots were
sparse. Therefore, the noise did not selectively favor
either central or peripheral vision.
4. Experiment 3
It is of interest to see if disappearance of CPD can be
replicated using other ways of varying task difficulty
without backward masking. For example, the length of
the texture elements could be shortened to avoid ceiling
effects.
4.1. Method
4.1.1. Subjects
Eight subjects (seven undergraduates and the author)
participated. All had normal or corrected-to-normal
visual acuity. The undergraduates were naive as to the
purpose of the experiment.
4.1.2. Stimuli and procedure
Experiment 3 used the same texture as Experiment 2,
but using shorter lines without the addition of spatial
noise or backward masking. The oriented lines were 6
or 7 pixels long, depending on the subject’s perfor-
mance in the practice session. Otherwise, the procedure
was identical to that of Experiment 2.
4.2. Results and discussion
Fig. 6 shows the results. The curve resembled that of
Experiment 2. Once again, without backward masking,
CPD did not occur. This experiment replicated the
results of Experiment 2, and provided converging evi-
dence that the previously reported CPD was temporal,
not spatial.
5. Experiment 4
Experiments 2 and 3 demonstrated that the previ-
ously reported CPD was due to a temporal factor.
However, Gurnsey et al. (1996) theoretically suggested
that a purely spatial factor could give rise to a central
performance drop. Although such a spatial factor does
not seem to be the cause of CPD for textures made of
oblique lines, it may still play an important role for
other kinds of textures. In Experiment 4, a new type of
texture was devised to test the possibility that there
could be a CPD of spatial, not temporal, origin. This
texture was presented to subjects without backward
masking.
Fig. 6. Results of Experiment 3. Mean percentage correct was plotted
as a function of retinal eccentricity. The horizontal broken line
indicates the chance level.
peared. The absence of temporal limitations only had
an influence on the slope near the fovea. The perfor-
mance slope in the periphery beyond 7° was unchanged
when processing time for the visual system was pro-
longed. Therefore, the previously reported CPD is most
likely due to slower neural processing speed at:near
fovea, not the mismatch in spatial scale between the
texture elements and the central receptive fields.
Adding the noise made the spatial frequency spec-
trum of the stimuli in Experiment 2 somewhat different
from that of the stimuli in Experiment 1. But this is
unlikely to explain the disappearance of CPD in Exper-
iment 2. A Fourier analysis indicated that the power
spectrum of the noise (Fig. 5) was uniform across all
spatial frequencies except at the lowest frequencies that
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5.1. Method
5.1.1. Subjects
An undergraduate and a member of the university
staff participated. All had normal or corrected-to-nor-
mal visual acuity and were naive as to the purpose of
the experiment.
5.1.2. Apparatus
Same as in Experiments 1, 2 and 3.
5.1.3. Stimuli
Fig. 7 shows an example of the texture. The texture
field consisted of 2222 elements. The background
texture element was a pair of white vertical lines on a
black background. The same luminance as in Experi-
ment 1 was used. Each line was 0.23 deg arc long (10
pixels) with a vertical separation of 0.09 deg arc (4
pixels) at the viewing distance of 57 cm. The upper and
lower lines had a horizontal offset of 0.28 deg arc (12
pixels). In other words, within each element, the two
lines were placed either upper-left and lower-right or
upper-right and lower-left. The average center-to-center
interval of the elements was 1.03 deg arc horizontally
and vertically (44 pixels). To prevent local unevenness
of luminance from aiding in the detection of a texture
break (Nothdurft, 1985), locations of texture elements
were shifted at random up to 5 pixels horizontally and
4 pixels vertically (the element was longer vertically
than horizontally, therefore there was less room for
vertical shift). The target area consisted of 33 ele-
ments whose lines were left-right reversed versions of
the background elements.
5.1.4. Procedure
The procedure was the same as that of Experiment 2,
except as follows. The texture was presented for a
duration of 110 ms without masking. One experiment
block comprised seven eccentricities four quadrants,
totaling 28 trials. Each subject completed 16 blocks
(448 trials). Before the experiment, each subject was
given two practice blocks (56 trials), in which the
vertical and horizontal offsets between a pair of lines
within each element was reduced to 0 and 5 pixels,
respectively, in order to render the task somewhat
easier.
As in Experiments 1, 2 and 3, the target was posi-
tioned on the diagonals. Preliminary experiments indi-
cated that reversing background and target elements
from trial to trial made the task too difficult. To reduce
the task difficulty, the target and background elements
were interchanged across, but not within, subjects. As a
result, if the target had been presented immediately
adjacent to the fixation point, it might have been
possible for the subjects to respond correctly by detect-
ing just one texture element right next to the fixation,
rather than by segmenting textures per se. To prevent
this, the target was positioned at least one element
away from the fixation. Consequently, the eccentricities
of the center of the target was 3.6, 5.1, 6.6, 8.0, 9.5,
10.9, and 12.4 deg arc.
5.2. Results and discussion
Fig. 8 shows the results. Performance was lowest
near the fovea and got better toward the periphery,
reaching a peak at eccentricities of approximately 8–11
deg arc. A x2 linear trend analysis indicated that the
linear trends in all subjects were highly significant [PB
0.001, df l, x271.96, 74.54 for subjects T.C. and
C.E., respectively].
One hundred and ten milliseconds without masking
should give the visual system ample time to process the
stimuli, especially in the light of visual persistence (e.g.
Coltheart, 1980). Therefore, this CPD does not seem to
be due to limited neural processing time. Experiment 3
demonstrated that there can be a purely spatial advan-
tage for peripheral vision in texture segmentation as
suggested by Gurnsey et al. (1996).
There is some evidence that sensitivity to low spatial
frequencies in central vision is better than, or at least as
good as, that in peripheral vision (e.g. De Valois & De
Valois, 1988; Graham et al., 1978; Rovamo, Virsu, &
Na¨sa¨sen, 1978; Wright & Johnston, 1983). Then, why
cannot central vision use those cells tuned to low
spatial frequencies for segmentation of this kind of
texture? It may be because responses of mechanisms
tuned to high spatial frequencies near the fovea inhibit
or interfere with texture segmentation which is based
on responses of low spatial frequency mechanisms. If
Fig. 7. A stimulus used in Experiment 4. The actual stimuli were
composed of white lines on a black background.
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Fig. 8. Results of Experiment 4. Percentage correct was plotted as a
function of retinal eccentricity. The horizontal broken line indicates
the chance level.
this hypothesis is true, then removing higher spatial
frequencies from the texture used in Experiment 4 may
improve central performance in texture segmentation.
On the other hand, there is a possibility that low spatial
frequency information on texture segmentation is sim-
ply not available to central vision (Gurnsey et al., 1996;
Kehrer, 1989). If this is the case, low-pass filtering will
not improve central performance. To decide between
these two hypotheses, Experiment 5 was conducted
using a low-pass filtered version of the texture used in
Experiment 4.
6. Experiment 5
6.1. Method
6.1.1. Subjects
Five undergraduates served in the unfiltered condi-
tion. Seven undergraduates participated in the low-pass
filtered condition. All subjects were unaware of the
purpose or prediction of the experiment, and had nor-
mal or corrected-to-normal visual acuity.
6.1.2. Apparatus and stimuli
Same as Experiment 4 except as follows. In order to
avoid possible perceptual learning or exhaustion, either
the unfiltered texture (Fig. 7) or the low-pass filtered
texture (Fig. 9) was presented to each subject. The
low-pass filtered stimuli were made by convolving the
texture elements from Experiment 4 with a two-dimen-
sional isotropic Gaussian filter whose size was 2525
pixels and standard deviation was 5 pixels. Luminance
of the gray scale was linearized. The maximum lumi-
nance of the low-pass filtered texture was normalized to
be 16.1 cd:m2.
6.1.3. Procedure
The procedure was the same as that of Experiment 4,
except as follows. Each subject had a block consisting
of seven eccentricities four quadrantssix repetition,
totaling 168 trials. Prior to the experiment, each subject
was given 28 practice trials.
6.2. Results and discussion
Two of the seven subjects for the low-pass filtered
condition scored 100% correct at multiple eccentricities,
and were excluded from the analysis. Thus, the number
of subjects was five in each condition. Fig. 10 shows the
mean percentage correct. Performance for the unfiltered
texture showed the same CPD as in Experiment 4.
However, performance for the low-pass filtered texture
did not show a significant CPD. A repeated-measures
ANOVA indicated that the differences in performance
between the low-pass filtered and unfiltered conditions
Fig. 9. A stimulus used in Experiment 5. This low-pass filtered texture
was made by convolving the texture elements used in Experiment 4
with a two-dimensional Gaussian filter.
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were significant at the three smallest eccentricities of
3.6, 5.1, and 6.6 deg arc [F(1, 8)40.08, 11.48, and
8.01; PB0.001, 0.01, and 0.022, respectively]. At eccen-
tricities larger than 6.6 deg arc, the differences were not
significant. Moreover, for eccentricities up to 6.6 deg
arc, the interaction between linear slopes and the low-
pass:unfiltered conditions was highly significant
[F(1, 8)32.44, PB0.001], indicating that perfor-
mance improvement by low-pass filtering was greater at
smaller eccentricities.
Low-pass filtering made CPD disappear. Therefore,
low spatial frequency information was available to cen-
tral vision. The CPD found in Experiment 4 seemed to
be due to interference from high spatial frequency
information, rather than lack of low spatial frequency
information. When high spatial frequencies were re-
moved from texture, central vision was as efficient in
rapid texture segmentation as peripheral vision.
7. General discussion
Experiment 1 employed a 4AFC procedure and repli-
cated previous findings that mid-peripheral vision is
better at rapid texture segmentation than central vision
when the texture is briefly presented and immediately
followed by a mask. It also showed that this phe-
nomenon, called central performance drop (CPD) or
peripheral advantage, occurs not only on the horizontal
meridian, but also in the diagonal parts of the visual
field.
In Experiment 2, the same texture as in Experiment 1
was presented for 110 ms without backward masking.
To avoid ceiling effects, random dot noise was added to
the texture. Without limitations on neural processing
time, peripheral performance was not better than cen-
tral performance. Therefore, the previously reported
CPD occurred most likely because texture segmentation
proceeded more slowly in central vision than in periph-
eral vision (Joffe & Scialfa, 1995; Kehrer, 1989). Exper-
iment 3 employed a texture made of shorter oriented
lines without noise or backward masking. Once again,
CPD was absent, which provided converging evidence
that the previously reported CPD was temporal, not
spatial.
However, Experiment 4 showed that in the discrimi-
nation of certain textures, CPD can arise even when
neural processing time is not limited by a backward
mask. This seems to be a purely spatial CPD, due to
the mismatch between the scale of the texture elements
and the scale of predominant receptive fields at:near the
fovea (Gurnsey et al., 1996).
Experiment 5 showed that the spatial central deficit is
due to interference or inhibition from high spatial
frequency processing, rather than low sensitivity to low
spatial frequencies near the fovea. When high spatial
frequencies are removed from the texture, central vision
can segment textures as efficiently as peripheral vision,
relying on low spatial frequencies. Though not directly
related to texture segmentation, this sort of cross-fre-
quency inhibition has been reported in pattern percep-
tion (e.g. Harmon & Julesz, 1973; Hughes, Nozawa, &
Kitterle, 1996).
In summary, the present study demonstrates that
there are two independent causes for the central perfor-
mance drop in texture segmentation: one is the faster
processing speed in the periphery; the other is the larger
sizes of peripheral receptive fields.
In Experiment 4, the higher performance by periph-
eral vision seems to be mediated by the larger size of
receptive fields. As shown in the upper left of Fig. 11,
when the excitatory center of a large oblique receptive
field is just large enough to cover both lines of each
texture element simultaneously, this element would
cause the cell to fire, even though the element is not an
optimal stimulus for the receptive field. As far as this
cell is concerned, the pair of vertical lines are repre-
sented as an oriented blob, forming a texton (Julesz,
1986). A similar model on a spatially smaller scale was
proposed to explain vernier acuity (e.g. Mussap & Levi,
1996). On the other hand, as shown in the upper right
of Fig. 11, the receptive field that would fire to a target
element would be inhibited by a background element.
The target and background elements would form blobs
of different orientations. Thus, in the periphery, texture
segmentation can be achieved by preattentive (i.e. par-
allel) orientation discrimination (Bergen & Julesz,
Fig. 10. Results of Experiment 5. Percentage correct was plotted as a
function of retinal eccentricity. Filled circles and continuous lines
indicate the results for the low-pass filtered texture. Open squares and
broken lines for the unfiltered texture. The horizontal broken line
indicates the chance level.
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Fig. 11. Spatial relationship between the texture elements used in
Experiments 4 and 5, and receptive fields of different sizes. Excitatory
centers of the receptive fields are shown in white, inhibitory flanks in
black.
textures comprising oblique lines. They found that ec-
centricity corresponding to maximal segmentation per-
formance shifted toward the fovea as spatial frequency
of the texture increased, i.e. as texture became finer
(also Kehrer, 1989). This is not inconsistent with the
present finding that the central deficit for such texture is
temporal, not spatial. Sensitivity to high spatial fre-
quency increases markedly toward the fovea. With in-
creased spatial frequency of the texture, the more
central part of the visual field came to play a critical
role, causing maximal performance to shift toward the
fovea.
It should be noted that CPD does not always occur
in more complex textures than the ones used in the
present study. For example, Pearson and Gurnsey
(1992) found no CPD in textures comprising randomly
oriented Xs and Ls. Sekine and Kikuchi (1995, 1998)
reported CPD for texture segmentation between up-
right Ts and upright Ls, but not between upright Ts
and oblique Ts. Saarinen, Rovamo, and Virsu (1987)
found that discrimination of textures having the same
first-order statistics but different second-order statistics
was best at the fovea and worsened with increasing
eccentricity, unless the texture is size-scaled according
to the cortical magnification factor (M-scaled). Further-
more, Saarinen (1987, 1988) reported that peripheral
vision was inferior to central vision in tasks which
required correct encoding of positional relationships
(e.g. left versus right) between line segments, even when
the patterns were M-scaled. Exactly what kind of tex-
ture does or does not lead to CPD awaits further
investigation.
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